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CHAPTER  I 
INTRODUCTION 

The  bibliographies  presented  in  appendices  A and  B represent  a 
collection  of  technical  documents  and  articles  treating  subjects  related 
to  conduction  processes  and  failure  mechanisms  in  bipolar  semiconductors 
exposed  to  high  amplitude  electrical  transients.  The  sources  cited  in 
appendix  A generally  treat  conduction  processes  which  precede  catastro- 
phic junction  damage.  The  sources  cited  in  appendix  B deal  more  directly 
with  the  failure  phenomenology  involved  in  the  damage.  Appendix  A is 
divided  into  sections  treating  reverse  bias  processes  and  forward  bias 
processes.  Each  of  those  sections  is  divided  into  parts  for  articles 
directly  related  to  the  topic,  indirectly  related  to  the  topic,  and 
peripherally  related  to  the  topic.  Entries  in  each  part  are  alphabetized 
according  to  author. 

Appendix  B is  divided  into  sections  treating  reverse  bias  failure, 
forward  bias  failure,  interconnection  failure,  and  general  causes  of 
failure.  Each  section  includes  separate  parts  for  materials  directly. 
Indirectly,  or  peripherally  related  to  the  topic.  Entries  in  each  part 
are  alphabetized  according  to  author. 
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APPENDIX  A 

TECHNICAL  PUBLICATIONS  RELATED  TO 
HIGH  AMPLITUDE  CONDUCTION 
PROCESSES 


A.  REVERSE  BIAS  PROCESSES,  INCLUDING  AVALANCHE,  SECOND  BREAKDOWN,  ETC. 


Part  I;  Articles  Directly  Related  to  Device  Failure 

1.  Adlrovich,  E.  I.  and  E,  M.  Ku3metsova.  "The  Capacitance  and  Elec- 
trical Breakdown  of  PN  Junctions,"  Radiotekhnika  Elektronlka  (USSR), 

A,  10  October  1960,  pp.  1708-1717  (in  Russian). 

2.  Alferov,  Zh.  I.,  et  al.  "The  Temp.  Dependence  of  the  Breakdown 
Voltage  of  Ge  and  Si  Diodes,"  Fiz.  tverdogo  Tela.  (USSR),  Sbornik 
(Supplement)  II,  1959,  pp.  104-108  (in  Russian). 

3.  Beeson,  R.  H.,  et  al.  "Thermal  Response  of  Transistors  in  the 
Avalanche  Mode,"  Proc.  Nat.  Electronics  Conf . , 15,  1954,  p.  546. 

4.  "Collector  Breakdown  Phenomenon  in  Power  Transistors,"  Elektron. 
Rundschau  (Germany),  16,  5,  May  1962,  pp.  221-222  (in  German). 

5.  Forrest,  M.  L.  N.  "Avalanche  Carrier  Multiplication  in  Junction 
Transistors  and  its  Implications  in  Circuit  Design,"  J.  Brit.  Instn. 
Radio  Engrs . . 20,  6,  June  1960,  pp. 429-439. 

6.  Gotzberger,  A.  "The  Voltage  Dependence  of  Reverse-Current  in  Alloy 
Transistors,"  Z.  Angew,  Phys.,  11,  1,  January  1959,  pp.  6-9  (in 
German) . 

7.  Greenburg,  R.  "Breakdown  Voltage  in  Power  Transistors,"  Semiconduc- 
tor Prod. . 4,  11,  November  1961,  pp.  21-25. 

8.  Grlbnikov,  Z.  S.  "Avalanche  Breakdown  in  a Diode  with  a Limited  Space- 
Charge  Layer,"  Fiz.  tverdogo  Tela..  2,  5,  May  1960,  pp. 854-856  (in 
Russian) . 

9.  Grosvalet,  J.  "Some  Properties  of  Small-Area  Si  Alloy  Junction 
Diodes,  I.  Avalanche  and  Breakdown  Voltage."  Ann.  Radioelect. . 13, 
April  1958,  pp.  162-166  (in  French). 

10.  Guggenbuhl,  N.  "Voltage  Breakdown  in  Junction  Transistors  Under 
General  Circuit  Conditions,"  Arch . elekt . Uber tragung , 13,  11,  Nov- 
ember 1959,  pp.  451-461  (in  German)^ 

11.  Hamilton,  D.  J.  "Maximum  Avalanche  Multiplication  in  PN  Junctions," 
Proc.,  IRE,  48,  10,  October  1960,  pp.  1787-1788. 

12.  Karpov,  Yu  S.  "Temp.  Dependence  of  Low  Frequency  Fluctuations  of 
Conductivity  in  Reverse  - Biased  Ge  P-N  Junctions,"  Fiz.  tverdogo 
Tela,  (USSR),  3,  5,  May  1961,  pp.  1571-1573  (in  Russian). 
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13.  Ko,  W.  H.  "The  Reverse  Transient  Behavior  of  Semiconductor  Junction 
Diodes,"  IRE  T-ED,  ED-8,  2,  March  1961,  pp.  123-131. 

14.  Oka,  H.  "Breakdown  in  Si  Power  Diode,"  Mitsubishi  Kenki  Lab.  Rep. 
(Japan),  2,  4,  October  1961,  pp.  554-555. 

15.  Oka,  H.  and  S.  Oshima.  "Breakdown  in  Si  Power  Diode,"  Mitsubishi 
Denki  Lab.  Rep.  (Japan),  3,  2,  April  1962,  pp.  165-181. 

16.  Plummer,  A.  R.  "The  Effect  of  Heat  Treatment  on  the  Breakdown 
Characteristics  of  Silicon  PN  Junctions,"  J.  Electronics  and  Control, 
5,  5,  November  1958,  pp.  405-416. 

17.  Root,  C.  D. , et  al.  "Avalanche  Breakdown  Voltages  of  Diffused  Si  & 

Ge  Diodes,"  IRE  T-ED,  ED-7,  4,  October  1960,  pp.  257-262. 

18.  Ryder-Smith,  S.  C.  "Voltage  Breakdown  of  Transistors,"  Electronic 
Technol.  (GB) , 38,  10,  October  1961,  pp.  367-369. 

19.  Schafft,  H,  A.  and  J.  C.  French.  "Characteristics  of  Second  Break- 
down and  Transistor  Failure,"  Phys.  of  Failure  in  Electronics 
Symposium.  1,  1963,  p.  104. 

20.  Schafft  and  French.  "Second  Breakdown  in  Transistors,"  IRE  T-ED 
ED-9,  March  1962,  pp.  129-136. 

21.  Schmeltzer,  R.  A.  "Max.  Stable  Collector  Voltage  for  Junction 
Transistors,"  Proc.  IRE,  48,  3,  March  1960,  pp.  332-340. 

22.  Senderlkhin,  I.  M.  "Theory  of  the  Thermal  Breakdown  of  Ge  Diodes," 
Flz.  tverdogo  Tela..  2,  7,  July  1960,  pp.  1506-1517  (in  Russian). 

23.  Shields,  J.  "Avalanche  Breakdown  Voltage  in  Hemispherical  (P-N) 
Junctions,"  J.  Electronics  and  Control,  4,  1,  January  1958,  pp. 

58-60. 

24.  Shields,  J.  "Breakdown  in  Si  p-n  Junctions,"  Journal  of  Electronics 
and  Control.  6,  (1959)  p.  130. 

25.  Shields,  J.  "The  Avalanche  Breakdown  of  Narrow  p+vn+  Diodes," 

Journal  of  Electronics  and  Control.  4,  6,  June  1958,  pp.  544-548. 

26.  Shotov,  A.  P.  and  B.  M.  Vol.  "Edge  Breakdown  of  P-N  Junctions  in 
Ge,"  Zh.  tekh.  Flz. . 27,  10,  1957,  pp.  2189-2194  (in  Russian). 

27.  Shotov,  A.  P.  "The  Dependence  of  Electric  Breakdown  of  PN  Junction 
on  the  Crystallographic  Direction,"  Fiz.  tverdogo  Tela.  (USSR), 
Sbornlk  (Supplement)  II,  1959,  pp.  91-95  (in  Russian). 


28.  Shul'man,  S.  G.  "Ge  Diode  Inverse  Current  as  a Function  of  the 
Voltage  Pulse  Repetition  Frequency,  Fiz.  tverdogo  Tela. , 1,  4, 

April  1959,  pp.  597-601. 

29.  Somos,  I.  "Commutation  and  Destructive  Oscillations  in  Diode 
Circuits,"  Traiis.  Amer.  Inst.  Elect.  Engrs.,  I,  80,  Comm,  and 
Electronics,  No.  54,  May  1961,  pp.  162-172. 

30.  Thornton,  C.  G.  and  C.  D.  Simmons.  "A  New  High-Current  Mode  of 
Transistor  Operation"  (Early  report  of  second  breakdown) , IRE  T-ED, 
ED-5,  1,  January  1958,  pp.  6-10. 

31.  Tokugama,  T.  "Zener  Breakdown  in  Alloyed  Ge  p+  -n  Junctions," 
Solid-State  Elec..  5,  June  5,  1962,  pp.  161-169. 

32.  van  Biluon,  L.  "Transistor  Avalanche  Voltage,"  Electronic  Tech., 

37,  2,  February  1960,  pp.  72-76. 

33.  Yamaguchi,  J.  and  Y.  Hamakawa.  "Electrical  Breakdown  in  Ge  p-n 
Junction,"  Technol.  Rep.  Oska  Univ. (Japan)  9,  March  1959,  pp.  23-30. 

34.  Yee,  R. , et  al.  "Avalanche  Breakdown  in  N-P  Ge  Diffused  Junctions," 
J.A.P.  30,  4,  April  1959,  pp.  596-597. 


Part  II;  Articles  Indirectly  Related  to  Device  Failure 

1.  Cohen,  J.  "Transition  Region  Properties  of  Reverse-Biased  Diffused 
P-N  Junctions,"  IRE  T-ED.  ED-8,  5,  September  1961,  pp.  362-369. 

2.  Kennedy,  D.  P.  "Reverse  Transient  Characteristics  of  a PN-Junction 
Diode  Due  to  Minority  Carrier  Storage,"  IRE  T-ED,  ED-9,  2,  March 
1962,  pp.  174-182. 

3.  Mlsawa,  T.  "Theory  of  the  P-N  Junction  Device  Using  Avalanche 
Multiplication,"  Proc . IRE , 46,  12,  December  1958,  p.  1954. 

4.  Peterson,  E.  D. , "Calculating  'Worst-Case'  Transistor  Leakage 
Current,"  Electronics , 34,  40,  October  6,  1961,  pp.  74-76. 

5.  Popov,  P.  A.  "The  Problem  of  the  Reverse  Collector  Current  in  a 
Junction  Transistor,"  Radloteknlka  i Elektronika  (USSR),  5,  5,  May 
1960,  pp.  806-810  (in  Russian). 

6.  Rose,  R.  W.  G.  "A  Comparison  of  the  Theory  of  Impact  Ionization  with 
Measurement  on  Si  p-n  Junctions,"  Journal  of  Electronics  and  Control, 
6,  1959,  p.  70. 
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7.  Schully,  D.  "Transient  Response  of  Variable  Capacitance  Diodes," 

IRE  T-Compn.  Parts,  CP-7,  2,  June  1960,  pp.  49-53. 

8.  Shockley,  W.  and  J.  Gibbons.  "Theory  of  Transient  Build-up  in 
Avalanche  Transistors,"  Trans.  AIEE  I,  vol.  77,  Commun.  and  Electro- 
nics . No.  40,  January  1959. 

9.  Wonson,  R.  C.  and  W.  A.  McCarthy.  "An  NPN  Fusion  Alloy  Si  Transistor 
for  'Avalanche  Mode'  Operation,"  IRE  International  Convention  Record. 
8,  pt  3,  1960,  pp.  10-16. 

10.  Wutsch,  F.  "On  the  Contraction  Effect  in  Transistors  Operated  in  the 
Avalanche  Region,"  Arch,  elekt.  Ubertragung  (German),  16,  1,  January 
1962,  pp.  1-8. 

11.  Zellmor,  L.  R.  "Design  Criteria:  Transmitter  High  Voltage  Sol-State 
Rectifiers,"  IRE  T-Broadcasting . BC-7,  1,  January  1961,  pp.  15-21. 


Part  III:  Articles  Peripherally  Related 

1.  Bok,  J. , J.  C.  Sohm,  and  A.  Zylbersztejn.  "Avalanche  Ionization  of 
Impurities  in  Silicon"  (1963),  Semiconductor  Physics  Conference, 
Prague,  1960,  pp.  138-141  (in  French). 

2.  Chapouille,  P.  "Using  Transistors  in  the  Avalanche  Regine,"  Ann. 
Radioelect.  (France),  16,  October  1961,  pp.  277-292  (in  French). 

3.  Clorfeine,  A.  S.  "Diode  Reverse  Characteristic  at  Low  Temp,"  Proc., 
IRE,  49,  9,  September  1961,  pp.  1425-1426. 

4.  Mitler,  H.  W.  and  Q.  A.  Kerns.  "Transistors  for  Avalanche-Mode 
Operation,"  Rev.  Sci.  Instrum.,  33,  8,  August  1962,  pp.  877-878. 
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B.  FORWARD  BIAS  EFFECTS,  INCLUDING  THERMAL  HEATING,  THERMAL 
MODELING,  AND  THERMAL  CHARACTERISTICS  UNDER  "NORMAL" 
CIRCUIT  CONDITIONS. 


Part  I:  Articles  Directly  Related  to  Device  Failure 

1.  Andrews,  J.  D.  and  E.  D.  Jones.  "Transistors  and  High  Power  Pulses," 
Electronic  Engr.  (GB) , 34,  April  1962,  pp.  244-246. 

2.  Barnes,  F.  S.  "The  Forward  Switching  Transient  in  Semiconductor 
Diodes  at  Large  Currents,"  Proc.  IRE,  46,  7,  July  1958,  pp.  1427- 
1428. 

3.  Berestovskii,  G.  N.  "Static  Characteristics  and  Transient  Processes 
in  a Semiconductor  Triode  at  a Large  Signal,"  Radiotekhnlka  1 Elek- 
tronlka  (USSR),  5,  3,  March  1960,  pp.  460-470  (in  Russian). 

4.  Berman,  L.  S.  "An  Approximate  Method  of  Calculating  Transient  Pro- 
cesses in  Transistors  for  Large  Signals,"  Radiotekhnlka  i Elektronika 
(USSR),  4,  11,  November  1959,  pp.  1920-1926  (in  Russian). 

5.  Blake,  C.  and  W.  J.  Ince.  "Tunnel  Diode  Burnout  from  the  Video  Tran- 
sient of  Gaseous  Noise  Sources,"  IRE-T-MTT , MTT-10,  January  1962. 

6.  Budlnsky,  J.  "Static  Characteristics  of  Junction  Transistors  Under 
Pulsed  Conditions,"  Slaboproudy  Obyor,  20,  9,  1959,  pp.  570-577 
(in  Czech) . 

7.  Demontvignier , M.  "Limitation  of  the  Transient  Currents  of  a Dead 
Short-Circuit  in  the  D.  C.  Scale  of  a Graety-Connected  Semiconductor 
Rectifier,"  Bull  Soc.  Franc.  Elect.  (Ser.8),  2,  14,  February  1961, 
pp.  106-119  (in  French) . 

8.  Dlebold,  E.  J.  and  W.  Luft.  "Transient  Thermal  Impedance  of  Semicon- 
ductor Devices,"  Trans.  AIEE  I,  79,  (1961)  - Comm.  & Electronics,  No. 
52,  January  1961,  pp.  719-726. 

9.  Gates,  R.  F.  and  R.  A.  Johnson.  "The  Measurement  of  Thermal  Resistance 
(of  Semiconductor  Devices),"  Semiconductor  Prod.,  2,  7,  July  1959, 

pp.  21-26. 

10.  Grannemann,  W.  W.  and  J.  D.  Reese.  "Transient  Junction  Temperatures  in 
Power  Transistors,"  Elect.  Engr.,  79,  1,  January  1960,  pp.  53-57. 

Hall,  H.  H. , et  al.  "The  Effects  of  Pressure  & Temp,  on  the  Resistance 
of  PN  Junction  in  Ge,"  Phys . Rev . , 84,  October  1951,  pp. 129-132. 


A- 6 


11. 


I 


12.  Hilbourne,  R.  A.  and  D.  D.  Jones.  "The  Max.  Voltage,  Current,  and 
Power  Ratings  of  Junction  Transistors,"  Proc.  lEE,  Paper  3048  E 
(Int'l.  Conv.  on  Transistors  & Assoc.  Semlcon.  Devices),  vol.  106B, 
Suppl.  17,  1959,  pp.  998-1003,  1009-1011. 

13.  Hogarth,  C.  A.,  et  al.  "Thermal-Resistance  Considerations  In  the 
Design  of  Semiconductor  Devices,"  Proc.  lEE,  Paper  2968E  (Inter- 
national Conv.  on  Transistors  & Assoc.  Semlcon.  Devices)  publ.  May 
1959  (Part  B suppl.  no.  15,  ppr.  402-408,  434-436). 

14.  Ilberg,  V.  and  L.  Stourac.  "Influence  of  Thermo-Electric  Cooling  on 
the  Magnitude  of  the  Collector  Leakage  Current  and  the  (Dissipation) 
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SARPA-ND-C-E 

ATTN: 

Technical  Library 

ATTN: 

SMUPA-FR-S-P 

ATTN: 

STEWS-TE-AN 

ATTN: 

Technical  Library 

ATTN: 

Paul  Harris 

DEPARTMENT 

OF  THE  NAVY 

Director 

TRASANA 

ATTN: 


ATAA-EAC 


Chief  of  Naval  Operations 
Navy  Department 

ATTN:  Code  604C3 


Chief 

US  Army  Communications  Sys.  Agency 
ATTN:  SCCM-AD-SV,  Library 

Commander 

US  Army  Electronics  Command 
ATTN : DRSEL-CT-HDK 
ATTN:  DRSEL-GG-TD 
ATTN:  DRSEL-TL-IR 
ATTN:  DRSEL-CE 
ATTN:  DRSEL-NL-D 
ATTN:  DRSEL-WL-D 
ATTN:  DRSEL-PL-ENV 

Commander  in  Chief 

US  Army  Europe  & Seventh  Army 
ATTN:  ODCSE-E,  AEAGE-PI 
ATTN:  Technical  Library 

Director 

US  Army  Materiel  Sys.  Analysis  Acty. 
ATTN : DRXSY-CC 
ATTN:  Technical  Library 


Chief  of  Naval  Research 
Navy  Department 
2 cy  ATTN:  Code  427/Code  464 
ATTN:  Technical  Library 

Commander 

Naval  Air  Systems  Command 
Headquarters 

ATTN;  Tech.  Lib. 

Commander 

Naval  Electronic  Systems  Command 
Naval  Electronic  Systems  Command  Hqs. 


ATTN 

ATTN 

ATTN 


Tech.  Lib. 
ELEX  0518 
PME  117-215A 


Commanding  Officer 
Naval  Intelligence  Support  Center 
ATTN:  Technical  Library 

Commander 

Naval  Ocean  Systems  Center 


ATTN: 

Code  3100 

Commander 

ATTN: 

Code  2200 

US  Army  Missile  Command 

ATTN: 

Technical  Library 

ATTN: 

DRSMI-RGP 

ATTN: 

Code  2400 

ATTN: 

DRCPM-PE-EA 

Superintendent  (Code  1424) 

Commander 

Naval  Postgraduate  School 

US  Army  Mobility  Equip.  R 6 D Center 

ATTN: 

Code  2124,  Tech. 

ATTN: 

STSFB-MW 

ATTN: 

Technical  Library 

Director 

Naval  Research  Laboratory 

Commander 

ATTN: 

Code  6631 

US  Army  Nuclear  Agency 

ATTN: 

Code  7701 

ATTN: 

Colonel  Deverill 

ATTN: 

Code  4004 

ATTN: 

Tech.  Lib. 

ATTN: 

Code  2600 

ATTN: 

ATCN-W 

ATTN: 

Code  2627 

Commander 

US  Army  Security  Agency 

ATTN:  Technical  Library 

Commander 

US  Army  Tank  Automotive  Command 
ATTN:  DRSTA-RHM 
ATTN:  DRCPM-GCM-SW 


Commander 
US  Army  Test 
ATTN: 


& Evaluation  Command 
Technical  Library 


Commander 

Naval  Sea  Systems  Command 
Navy  Department 

ATTN:  SEA-9931 

Commander 

Naval  Ship  Engineering  Center 
Department  of  the  Navy 

ATTN:  Code  6174D2 

Of flcer-ln-Charge 

Naval  Surface  Weapons  Center 


ATTN:  DRSTE-NB 

ATTN: 

Code 

431 

ATTN: 

Code 

WA50 

Commander 

ATTN: 

Code 

431,  Edwin  6.  Dean 

US  Army  Training  & Doctrine  Command 

ATTN: 

Code 

223,  L.  Libello 

ATTN:  Tech.  Library 

ATTN: 

Code 

WA501,  Navy  Nuc.  Prgms 

ATTN: 

Code 

WR43 
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Commander 

Naval  Surface  Weapons  Center 
Dahlgren  Laboratory 

ATTN:  Technical  Library 

Commanding  Officer 
Naval  Weapons  Support  Center 
ATTN:  Code  7024 
ATTN:  Technical  Library 

Director 

Strategic  Systemc  Project  Office 
Navy  Department 

ATTN:  NSP-27331 

ATTN:  NSP-230 

ATTN:  SP  2701 

ATTN:  NSP-43,  Tech.  Lib. 

ATTN:  NSP-2342 

DEPARTMENT  OF  THE  AIR  FORCE 

Commander 

ADC/DE 

ATTN:  DEEDS 

AF  Office  of  Scientific  Research 
ATTN:  NP 

AF  Weapons  Laboratory,  AFSC 

ATTN:  ELA,  J.  P.  Castillo/R. 

ATTN:  ELP/Carl  E.  Baum 

ATTN:  DYX,  Donald  C.  Wunsch 

ATTN:  EL 

ATTN : NT 

ATTN:  SUL 

ATTN:  NTS 

ATTN:  EL,  (Library) 

ATTN:  ELA 
ATTN:  ELC 
ATTN : NTR 

AFTAC 

ATTN:  TFS 
ATTN:  Tech.  Lib. 

Commander 

ADCOM/XPD 

ATTN:  XPDQ 

DEPARTMENT  OF  THE  AIR  FORCE 

Commander 

ASD 

ATTN;  ASD-YH-EX 
ATTN:  ASD/ENESS 
ATTN:  ENFTV 

Headquarters 

Electronic  Systems  Division/YS 
ATTN:  YSEV 

Commander 

Foreign  Technology  Division,  AFSC 
ATTN;  NICD  Library 
ATTN:  ETET 
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Commander 

Ogden  Air  Logistics  Center 
ATTN:  MMEWM 
ATTN:  Tech.  Lib. 

Commander 

Rome  Air  Development  Center,  AFSC 
ATTN : RBRP 

ATTN;  EMTLD,  Doc.  Library 
Headquarters 

Air  Force  Systems  Command 

ATTN:  Technical  Library 
ATTN;  DLCAW 

Commander 

Sacramento  Air  Logistics  Center 
ATTN:  MMEAE 

SAMSO/IN 

ATTN:  IND,  I.  J.  Judy 
SAMSO/MN 

ATTN:  MNNH,  Major  M.  Baran 
ATTN:  MNNG 

SAMSO/SK 

ATTN:  SKF 

Hays  Headquarters 

Electronic  Systems  Division,  AFSC 
ATTN:  Technical  Library 

Commander  in  Chief 
Strategic  Air  Command 

ATTN:  NRI-STINFO,  Library 
ATTN:  XPFS 
ATTN:  DEF 

SAMSO/DY 

ATTN:  DYS 

Hqs.  USAF/RD 

ATTN:  RDQSM 

Headquarters 

Electronic  Systems  Dlvision/YW 
ATTN:  YWEI 

ENERGY  RESEARCH  & DEVELOPMENT  ADMINISTRATION 


University  of  California 
Lawrence  Livermore  L^^boratory 
ATTN:  Hans  Kruger,  L-96 
ATTN;  Tech.  Info.  Dept.  L-3 
ATTN:  E.  Miller,  L*156 
ATTN:  L.  Wouters,  L-48 

Los  Alamos  Scientific  Laboratory 

ATTN:  Doc.  Con.  for  Reports  Lib. 

ATTN:  DoC.  Con.  for  R.  Wakefield 

Sandia  Laboratories 

ATTN:  Doc.  Con.  for  Org.  9353,  R.  L.  Parker 
ATTN:  Doc.  Con.  for  3141,  Sandia  Rpt.  Coll. 

US  Energy  Rsch.  4 Dev.  Admin. 

Albuquerque  Operations  Office 

ATTN:  Doc.  Con.  for  WSSB 
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IRT  Corporation 

ATTN:  R.  L.  Mertz 
ATTN;  Technical  Library 

Jaycor 

ATTN:  Eric  P.  Wenaas 

Jaycor 

ATTN:  Robert  Sullivan 

Johns  Hopkins  University 
Applied  Physics  Laboratory 

ATTN;  Peter  E.  Partridge 
ATTN:  Tech.  Lib. 


The  Mitre  Corporation 

ATTN:  M.  E.  Fitzgerald 

ATTN:  Library 

ATTN:  Theodore  Jarvis 

Northrop  Corporation 
Northrop  Research  & Technology  Center 
ATTN:  Library 
ATTN:  D.  Pocock 

Northrop  Corporation 
Electronic  Division 

ATTN:  Vincent  R.  DeMartino 
ATTN:  Tech.  Lib. 


Kaman  Sciences  Corporation 

ATTN:  John  R.  Hoffman 
ATTN:  Jerry  I.  Lubell 
ATTN;  Walter  E.  Ware 
ATTN:  Library 
ATTN:  W,  Foster  Rich 

Litton  Systems,  Inc. 

Guidance  & Control  Systems  Division 
ATTN:  R.  W.  Maughmer 

Litton  Systems,  Inc. 

AMECOM  Division 

ATTN;  Tech.  Lib. 

Lockheed  Missiles  & Space  Company,  Inc. 
ATTN:  Dept.  81-64 
ATTN:  Dept.  85-85 
ATTN:  Dept.  81-14 
ATTN:  Technical  Library 

ATTN;  0-85-71 

M.I.T.  Lincoln  Laboratory 

ATTN:  Librarian  A-082 

Martin  Marietta  Aerospace 

Orlando  Division 

ATTN;  William  W.  Mras,  MP-413 

Martin  Marietta  Corporation 

Denver  Division 

ATTN:  MS  PO-454 

ATTN:  Research  Lib.  6617 

Maxwell  Laboratories,  Inc. 

ATTN;  Tech.  Lib. 

McDonnell  Douglas  Corporation 
ATTN:  Tom  Ender 

McDonnell  Douglas  Corporation 
ATTN:  Stanley  Schneider 

Mission  Research  Corporation 
ATTN;  William  C.  Hart 
ATTN;  Tech.  Lib. 


Physics  International  Company 

ATTN;  Doc.  Con.  for  Tech.  Lib. 

Pulsar  Associates,  Inc. 

ATTN:  Carleton  H.  Jones,  Jr. 

R & D Associates 

ATTN:  William  J.  Karzas 
ATTN:  William  R.  Graham,  Jr. 

ATTN:  Technical  Library 
ATTN:  Gerald  K.  Schlegel 
ATTN:  S.  Clay  Rogers 

Raytheon  Company 

ATTN:  Harold  L.  Flescher 

RCA  Corporation 
Government  Systems  Division 
Astro  Electronics 

ATTN:  George  J.  Brucker 
ATTN:  Tech.  Lib, 

Research  Triangle  Institute 

ATTN:  Sec.  Officer  for  Eng.  Dlv., 

Mayrant  Simons,  Jr. 

Rockwell  International  Corporation 

ATTN:  J.  L.  Monroe,  Dept.  243-027,  Dlv.  031 
ATTN:  Technical  Library 

Sanders  Associates,  Inc. 

ATTN:  NCA  1-3236 

Science  Applications,  Inc. 

ATTN:  Technical  Library 

Science  Applications,  Inc. 

Huntsville  Division 

ATTN:  Tech.  Lib. 

ATTN:  Noel  R.  Byrn 

Science  Applications,  Inc. 

ATTN:  Richard  L.  Knight 

Science  Applications,  Incorporated 
ATTN:  William  L.  Chadsey 


Mission  Research  Corporation 
ATTN:  Tech,  Lib. 

ATTN:  David  E.  Nerewether 


Sperry  Flight  Systems  Division 
Sperry  Rand  Corporation 

ATTN:  D.  Andrew  Schow 


Mission  Research  Corpora! ion- San  Diego 
ATTN:  V.  A.  J.  Van  Lint 


Sperry  Univac 

ATTN:  James  A.  Inda,  NS  4.T25 
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Union  Carbide  Corporation 
Holifield  National  Laboratory 

ATTN:  Doc.  Con.  for  Tech.  Lib. 

OTHER  GOVERNMENT  AGENCIES 

Division  of  Military  Application 
US  Energy  Rsch.  & Dev.  Admin. 

ATTN:  Doc.  Con.  for  Class  Tech.  Lib. 

EG&G.  Inc. 

Los  Alamos  Division 

ATTN:  Tech.  Lib. 

DEPARTMENT  OF  DEFENSE  CONTRACTORS 

Aerospace  Corporation 
ATTN:  Library 

The  BDM  Corporation 

ATTN:  Technical  Library 

The  BDM  Corporation 

ATTN:  Dr.  G.  Neudeck 
ATTN:  Dr.  D.  Wiensch 

The  BDM  Corporation 

ATTN:  Tech.  Lib. 

ATTN:  D,  Alexander 

The  Bendix  Corporation 
Navigation  & Control  Group 
ATTN:  George  Gartner 

The  Boeing  Company 

ATTN:  Aerospace  Library 
ATTN:  D.  E.  Isbell 
ATTN:  T.  Lange 

Bouz-Allen  & Hamilton,  Inc. 

ATTN:  Tech.  Lib. 

Brown  Engineering  Company,  Inc. 

ATTN:  Tech.  Lib. 

Burroughs  Corporation 
Federal  & Special  Systems  Group 
ATTN:  Tech.  Lib. 

Calspan  Corporation 

ATTN:  Technical  Library 

Charles  Stark  Draper  I.aboratory,  Inc. 

ATTN:  Tech.  Lib. 

Computer  Sciences  Corporation 
ATTN:  Tech.  Lib. 

Computer  Sciences  Corporation 

ATTN:  Richard  H.  Dickhaut 

University  of  Denver 
Colorado  Seminary 
Denver  Research  Institute 
ATTN:  Tech.  Lib. 


Dikewood  Industries,  Inc. 

ATTN:  L.  Wayne  Davis 
ATTN:  Tech.  Lib. 

EG&G,  Inc. 

Albuquerque  Division 

ATTN:  Technical  Library 

ESL,  Inc. 

ATTN:  Technical  Library 

Ford  Aerospace  & Communications  Corp. 

ATTN:  Tech.  Lib. 

Ford  Aerospace  & Communications  Operations 
ATTN:  Tech.  Info.  Section 

General  Electric  Company 
TEMPO-Center  for  Advanced  Studies 
ATTN:  DAS I AC 

General  Electric  Company 
Aerospace  Electronics  Systems 

ATTN:  W.  J.  Patterson,  Drop  233 

General  Electric  Company 

ATTN:  David  W.  Pepin,  Drop  160 

General  Electric  Company-TEMPO 
Defense  Nuclear  Agency 

ATTN:  DASIAC  for  William  Alfonte 

General  Research  Corporation 

ATTN:  Tech.  Info.  Office 

Georgia  Institute  of  Technology 
Georgia  Tech.  Research  Institute 
ATTN:  R.  Curry 

GTE  Sylvanla,  Inc. 

Electronics  Systems  GRP-Eastern  Dlv. 

ATTN:  Librarian 

ATTN:  Leonard  L.  Blalsdell 

GTE  Sylvanla,  Inc. 

ATTN:  Charles  H.  Ramsbottom 
ATTN:  ASM  Dept.,  S.  E.  Perlman 

Harris  Corporation 
Harris  Semiconductor  Division 
ATTN:  Tech.  Lib. 

Hughes  Aircraft  Company 
Centinela  & Teale 

ATTN:  John  B.  Singletary,  MS  6-D133 

IIT  Research  Institute 
Electromag.  Compatability  Anal.  Center 
ATTN:  ACOAT 

IIT  Research  Institute 

ATTN:  Irving  N.  Mindel 
ATTN:  Technical  Library 

Institute  for  Defense  Analyses 
ATTN:  IDA  Librarian 

Inti.  Tel.  & Telegraph  Corporation 

ATTN:  Alexander  T.  Richardson 
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Stanford  Research  Institute 
ATTN:  Mel  Bernstein 

Stanford  Research  Institute 

ATTN:  MacPherson  Morgan 

Systems,  Science  & Software,  Inc. 

ATTN:  Tech.  Lib. 

Systems,  Science  & Software,  Inc. 

ATTN:  Technical  Library 

Systron-Donner  Corporation 
ATTN:  Gordon  B.  Dean 

Texas  Instruments,  Inc. 

ATTN:  Tech.  Lib. 

ATTN:  Donald  J.  Manus,  MS  72 

Texas  Tech.  University 

ATTN:  Travis  L.  Simpson 

TRW  Defense  & Space  Sys.  Group 
8 cy  ATTN:  Tech.  Info.  Center/S-1930 
ATTN:  Aaron  H.  Narevsky,  R1-21A4 


TRW  Defense  & Space  Sys.  Group 
San  Bernardino  Operations 
ATTN:  F.  B.  Fay 

TRW  Systems  Group 

ATTN:  Donald  W.  Pugsley 

United  Technologies  Corporation 
Hamilton  Standard  Division 
Bradley  International  Airport 

ATTN:  Raymond  G.  Glguere 

Vector  Research  Associates 
ATTN:  W.  A.  Radasky 

Northrop  Corporation 
Electronic  Division 

ATTN:  J.  Russo 
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